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1. General remarks 
 
These new circuitries allow the detection of serial and parallel DC arcs as well as the 
monitoring of AC currents on power lines from 50-800Hz and finally reactions from 
the customer on this. 
 
If DC-arcs are detected properly and reacted accordingly, a (follow-on) fire from the 
hot plasma in the arc can be avoided. 
 
If on AC power lines certain current thresholds will be exceeded or fall below, a 
switch-off of this line could prevent damages. The detectors react much faster than a 
simple fuse on a defined current value and you can also monitor timing problems. 
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2. Technical description 
 
LiBo/AC Sensor-8 and LiBo/AC Sensor-16 differ only in the size of the inner diameter 
of the toroid coil allowing different cable diameters or more than one cable through 
a single toroid coil. LiBo/AC Sensor-8 has an inner diameter of 8mm whereas LiBo/AC 
Sensor-16 offers an inner diameter of 16mm. The detectors described consecutively 
allow a galvanic isolated detection of arcs and current measurements on AC power 
lines. Its compact size allows an easy connection to any cable by using a toroid coil 
which you feed your cable(s) through. When detecting arcs or critical AC-current 
situations, the customer can add various protection devices to switch off the affected 
circuitry or battery/power supply by power relays, motor switches or other means as 
well as driving lamps or sirens or just give signals for reset, test and alarm condition 
into a complex existing circuitry. It is up to the customer to add to his circuitry a 
power supply and tools for switching off the affected lines. The manufacturer will 
support you on such circuitries. 
 

 
Picture 1: Parts of the sensor 

 

                                  
Picture 2: LED red = Arc Detection   Picture 3: LED green = 
or circuitry fault     Normal operation 
      
Basically, the detectors can be used in: 
- Photovoltaic (PV) applications in accordance with E DIN EN 63027 for AFD 
- Power lines of airplanes (400Hz/800Hz) or railways 
- E-Mobility power lines of E-cars, Hybrid cars, charging stations 
- 50/60 Hz systems 
- Ignition systems or welding machines to monitor stable arcs 
- Wind turbine generators, E-motors in general 
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3. Operating Manual 

The cable to be monitored will be put through the toroid coil in whatever direction. 
Use the small (8mm) or big coil (16mm) version for various cable diameters. Please 
contact the manufacturer for different sizes of the coil´s inner diameter. 
On bottom of the box you will find a cover with four self-cutting little screws and on 
both ends of the box there are cable glands with one cable to the toroid coil and 
another one connector cable with 5 colored wires inside. 
On an ESD protected table, carefully remove the 4 screws and untighten the two 
gland nuts. You can now lift off the cover and pull the two cables into the box. You 
now see the PCB with the electronic components glued into the cover. You will find 3 
test pins and a multi-speed potentiometer. Now, apply a DC voltage of 12-24V to the 
grey and white wires of the connector cable, make sure you have Plus on the grey 
wire and Minus on the white wire. The cable to be monitored is active and fed 
through the toroid coil. Connect a DC voltmeter to the test pins as shown in the 
picture and read the voltage.  
 

 
        Picture 4: Position of potentiometer and test pins 
 
At delivery this voltage is set to 1,84-1,85VDC. If you read more than 1,85VDC there 
may be noise on the cable to be monitored. Use the little potentiometer to adjust the 
voltage to 1,84-1,85VDC. Attention: to adjust the potentiometer, please use a small 
watchmaker screw driver with maximum blade of 1,5mm. If you decrease the 
voltage, sensitivity decreases. If you increase the voltage up to the threshold of about 
1,875 VDC, sensitivity comes to a max. If the threshold is exceeded, alarm is on and 
can only be resetted if the voltage is set below threshold voltage again. In the box 
you find a Duo-LED indicating an alarm status (red) and normal operation status 
(green). 
If the voltage is below 1,87VDC (around 1,84-1,85VDC) and a reset fails (LED will be 
continuously red), you need to return the sensor to the manufacturer. 
 
If you have controlled or set the sensitivity, you can remount the cover by carefully 
pull the two cables out of the box, fix them with the gland nuts on cable´s outer 
isolation (make sure that you do not fix the single wires inside without isolation) and 
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slightly tighten the four screws without excessive force until the cover lies completely 
planar on the housing. 
 
Connecting the 5 colored wires of the connection cable: 
 
Grey : as you have heard before this is the positive supply rail having 12-24VDC  
White : Minus/Ground(shortened by “GND” in the following text) 
Brown : Reset /shortened by “R” in the following text) 
Green : Alarm Output(shortened by “AO” in the following text) 
Yellow : Test (shortened by “T” in the following text) 
 
On the last page of this document there are a couple of proposals (1-4) what and 
how to connect circuitry to the detector/sensor. 
Because of the fact that the detectors are mainly developed to follow E DIN EN 63027 
(DC arc detection and interruption in photovoltaic power systems), the following text 
will refer to the circuit proposal no.1 on last page. 
 
You can get the supply voltage for the detectors from an already existing power 
supply system in a customer´s application (e.g. 12VDC or 24VDC –rails in an inverter) 
or use an external power supply with output of 12-24VDC. Connect Plus to the grey 
wire and Minus to the white wire of the connector cable. Make sure you will not 
exceed a supply voltage of 26,4VDC! This could damage the detector. However, there 
is a protection against polarity reversal. Also note that the circuitry of the detector 
does not provide a fuse because of the very little current that flows during operation. 
Customer´s power supply should be able to handle unlikely hard short circuits in the 
detector´s circuitry and is in accordance with EMC Directive 2014/30/EU. 
 
The software implemented is in accordance with the demands in E DIN EN 63027. 
When you have applied supply voltage to the detector, please always perform a 
Reset for at least 2 seconds. AO will be in the high impedance state for about 2 
seconds indicating an alarm. After that time and if there is no failure in the automatic 
test loop, AO automatically becomes GND, alarm is off. If there is a problem, AO 
remains high impedance indicating to double check the circuitry including the toroid 
coils (visual inspection). When the power supply voltage goes away, the detector 
stored the last alarm status and comes back with exactly this status when supply 
voltage comes up again. At delivery, this status is Alarm off. 
If the last status was Alarm on when supply voltage has gone, the detector comes 
back with Alarm on once the supply voltage is back on again. 
 
To test the alarm function at any time, you need to connect T with GND for at least 2 
seconds. Alarm condition remains as long as you connect T with GND. Once an alarm 
was set by an arc or a problem in the circuitry (detected by the automatic test) you 
can reset alarm by connecting R with GND for at least 2 seconds. If during test the 
red LED will not be on or stays red after the disconnect of T from GND you need to 
return the sensor to the manufacturer. 
 
Besides the manual test function as described above, the detectors offer an 
automatic test function. Every 24 hours, the complete circuitry including the toroid 
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coil is checked. If the automatic test passes, nothing will happen to the normal 
operation, AO will remain at GND during all the automatic test. If the test fails by e.g. 
broken cable or faulty component AO goes high impedance indicating an alarm. 
You need to check for the problem, solve it and restart by resetting for at least 2 
seconds. 
 
If an arc is detected, AO goes high impedance. A manual reset is needed for at least 2 
seconds after the customer´s application has been checked for the cause of the arc. 
 
Please note that GND of AO is provided by an Open-Drain-N-channel FET offering the 
connection of loads in the field of 48V/1A. If you connect e.g. a relay to AO, please 
make sure to install a freewheeling diode (like 1N4002 or similar) across the coil of 
the relay with its cathode to plus polarity! 
Never connect the grey wire (+) to AO! 
 
For detection of critical currents on AC power lines (50-800 Hz) in planes, railway or 
household applications, you set the sensitivity for the wanted current to about 1,84-
1,85VDC with the potentiometer and the test pins as described  before. If you exceed 
a threshold of about 1,875VDC, alarm will be set, meaning you are in an overcurrent 
AC state. You also can decrease sensitivity by setting a voltage below 1,84VDC which 
sometimes needs to be checked by experiment. The circuitries allow under- and 
overcurrent detection. Please use the technical support source and/or the source of 
the manufacturer for more questions on this including the flexibility to adjust the 
detector´s circuitry and/or software to the customer´s needs. During all your AC 
monitoring, the software used for E DIN EN 63027 is active. 
 
Same is true if you want to monitor DC standing arcs in ignition systems, welding 
machines or E-motors. In these cases AO has an inverse function: as long as there is a 
standing arc, the threshold is permanently exceeded with AO in high impedance 
state. If the arc disappears or getting more and more weak, the threshold falls below 
1,875VDC and AO becomes GND. Please ask for assistance to optimally configure the 
detector to customer´s needs. 
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4. Datasheet for AFD/ACM-8 and AFD/ACM-16 
 

- Electronic Box: 68x36,3x20,7 (L x W x H, all mm), including flanges, black, ABS, UL-
94HB (UL94-V0 on request), IP40/54 

- LiBo/AC Sensor-8 coil box: 25x25x15 (L x W x H, all mm), for cables up to 8mm of 
diameter, PF, UL-94V0, black, potting compound, article No. 25630004-00 

- LiBo/AC Sensor-16 coil box: 50x50x25 (L x W x H, all mm), for cables up to 16mm of 
diameter, PF, UL-94V0, black, potting compound, article No. 25630005-00 

- Cable between coils and electronic box: 4-wire (4x 0,14 qmm), length  
25cm, grey, UL Style 21576, AWM A/B I/II, IEC 60332-1-2, FT2 
Connection cable: 5-wire (5x 0,14 qmm), length 50cm, grey, UL Style 21576 AWM A/B 
I/II, IEC 60332-1-2, FT2, different length on request 

- Two cable glands M8x1, black, IP68,UL94-HB 
- Total weight LiBo/AC Sensor-8: max. 60grams, LiBo/AC Sensor-16: max 160g 
- All components are RoHS-compliant 
- Theory of operation: measurement of electro-magnetic fields of an electric 

conductor 
- Galvanic isolation between cable to be measured and test circuitry. Minimum 

isolation voltage corresponds to the withstand voltage of the cable isolation 
- Detection of fault arcs on DC power lines up to 100A (higher currents on request) 
- Adjustable sensitivity threshold (DC voltage) simply by multi-speed potentiometer. At 

delivery this sensitivity is set to 1,84-1,85VDC (sensitivity according E DIN EN 63027 
Chapter 9.2.1.6, equal to an arc power of about 50 watts) and can be varied 
accordingly. 

- Detection of switching arcs and EMI noise is mostly suppressed 
- Detection of overcurrent or abnormal currents on AC power lines (50-800 Hz) 
- Operating temperature range: -20 to +80C (-40 to +125C on request) 
- Storage temperature: -40 to +94C 
- Protection class: IP40/IP54, IP65 on request 
- Supply voltage: 12-24VDC+/-10%, max. ripple voltage 50mVpp 
- Recommended power supply: FRIWO or equivalent, all supplies need to be in 

accordance with EMC Directive 2014/30/EU 
- Total current consumption: 8-20mA max. (Idle: 8mA, Test active: 20mA, Arc 

Detection: 13mA) 
- Alarm Output: Open Drain FET 48V/1A. High impedance state when alarm is on, GND 

when alarm is off. All inductive loads need freewheeling diode across them with 
cathode on plus. In the box you have a Duo-LED indicating alarm status (red) and 
normal operation (green) 

- Reset: connect Reset wire (brown) to GND (white) for at least 2 seconds. Start the 
detector after supply voltage is first applied by a reset for at least 2 seconds, if the 
LED does not automatically switch from red (internal test)to green 

- Test: connect Test wire (yellow) to GND (white) for at least 2 seconds 
- Automatic test of coils and circuitry: every 24h (different intervals on request), alarm 

is set(red LED on) if test fails. If a reset fails, you need to return the sensor to the 
manufacturer 

- Storage of last alarm status if supply voltage goes away. If voltage comes up again 
and there has been no alarm before supply voltage went away, Alarm wire will be 
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high ohmic for 2s (LED red) and then change to GND potential (LED green), if 
everything is OK with the circuitry 

- CE conformity and conformity to E DIN EN 63027 is assured. You will find all 
documents on the webside: www.m-system-gmbh.de 

- A serial number will be provided for identification of the product 
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5. Important notices 

 
This circuitry is developed and built under the rules of generally recognized codes of 
practice, especially following E DIN EN 63027 dated February 2018. With the 
standard sensitivity setting of 1,84-1,85VDC, the circuitry works well in the labs and 
also in various strings of real PV systems. 
Caused by the variety of solar systems, adjustments might be needed beyond the 
sensitivity setting by the potentiometer. 
Here are some examples: 
- High frequency (HF) noise in a frequency range of 5-10kHz with amplitudes > 

20mVpp caused by the switching of the inverter (including its harmonics) or 
signals being modulated on the string like for optimizers, being permanently 
present for more than 0,6s, or switching arcs coming from mechanical switches or 
relay contacts 

- Various filters in the inverters or string distribution systems , damping the arc 
amplitudes in a way that they cannot be detected correctly even by the most 
sensitive setting of the device. Same is true for any strange capacitive/inductive 
behavior of the string cables 

- Parallel connection of several strings in an inverter could cause alarm settings in 
more than one sensor per string by overcoupling 

For such and other problems, the manufacturer is offering service with costs like: 

- Data logging of the sensitivity signal for at least 48h to discover switching arcs or 
other noises 

- Spectrum analysis of the string 
- Hardware changes of the input resonance circuitry including software changes 
- Adaption of the acquisition time from presently 0,6s to a new value < 2s 

Prior to customer´s order, the manufacturer requires that the customer receives a sensor 
on loan and for a certain time to test and assure its proper functionality in an optional 
system.  

If it is not possible for the customer to adjust the sensor in his special environment by setting 
the sensitivity by the potentiometer, the manufacturer possibly could help with further 
means but also with the statement that a certain system finally is not suitable for use of the 
present arc detection solution of company M-System. 

Environmental notice 

At the end of life of the product, do not depollute it with your household garbage, but return 
it for recycling in a collecting point for electric and electronic products. 
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Source of supply: 
 
 
 

 
 
Königsberger Str. 8 · 85368 Moosburg 
Tel.: 0 87 61/72 54-0 · Fax: 0 87 61/72 54-27 
Email: info@m-system-gmbh.de 
www.m-system-gmbh.de 

 
 
Technical support: 
Ing.- Büro Willer 
Dipl.-Ing. Bernd Willer 
Beethovenstr. 8 
85368 Moosburg 
Tel. +49-8761-753164 
Email: bwiller@t-online.de 
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